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Abstract

An 1BM AT computer interfaced to a small CAMAC
system offers considerable power without the complex-
ity and expense of a large general-purpose system.
Our system for time-resolved spectroscopy features
menu-driven FORTRAN-based software; high-resolution
and high-speed (8K channels, 5-us fixed dead time)
ADCs; segmentable histogram memories (24-bit counts)
with large memory space for many histogram segments;
independently variable separate histogram dwell times;
ltemote control via a CAMAC serial highway; and ground
fzclarion between the data acquisition equipment and
contrel comrputer by means of fiber optics.

Introduction

Traditionally, gamma-ray time-resolved spectros-
copy has been done with hard-wire multichannel
analyzers or a s~phisticated special purpose computer
system. YWith an analyzer, the amount of memory
available (usually 16K) mav be a sevare constraint.
Alternatively, "n list :ode the counting rate may be
limited. Recently, bwiered ADCs connected to
personal computers have become available,! but thev
are not well suited for time-resolved spectroscopy,

Hardvare

We chose a simple CAMAC system interfaced to an
TBM AT computer. Filgure 1 shows a block diagram of
the overall fmplementation, and Figs. 2 and 3 show
the havdware  The complete system including the
computer fits {nte five one-man portable sh!pping
cases,  The interviace to the computer {us via an
[nterface card that fits {nto an B/16-bit slot of the
IBM AT and {8 connected by a H0-1ine ribbon cable to
a peneral-purpose crate controller In the local
crate,.  The local cvate can be operated at 840D CAMAC
Ja-bit reard or write {nstructions per second with
this particulay software and ITBM AT 6-Mhz lmpiementa
tion.  Becaure of radiatfon hazavds, there {8 n link
from the Jocal crate to a vemote crate via an TEEE
SN CCAMAC merial hiphway operating at up to % Mhvie/ss
The remote crates cav be cperated at 1200 CAMAC
Jacbit o vead or write instructions per second,  This
fs not the ultimate operational speed of the CAMAC
serial highway havdware, but ratherv the present imit
of the software and computer hardware vmed

The 1ink to the remote crates is driven by a
CAMAC serial highway driver located in the local
crate and an associated U(undefined)-port adapter for
that serial highway driver mndule. A U-port adapter
link that incorporates fiber optics is available for
the serial highway driver to avoid ground loops
which might cause significant degradation of the
svstem’s energy resolution when germanium detectors
are used

All data acquisition equipment is installed in
the remote crate, which is controlled bty a CAMAC serial
highway crate controller that is attached to another
U-port adapter. As many as 62 crates for data acquisi-
tion equipment may be simultaneously connected to the
serial highway with no constraints attached to the
type of CAMAC modules installed in each of the crates.

The data are sensed and acquired into an
8K(13-bit) ADC and routed into eight 16K histogram
memory modules under the control of a data router.
The ADC may be set for less than 8K data acquisition
in powers of 2 (250, 500, 1000, 2000, or 4000 chan-
nels). The histogram memory may also be segmented
into less than BK segments so that no memory space
is wasted when the ADC is set up for less than 8K
resolving power., Thus the memory modules that can
accommodate si.teen BK spectras can also accommodate
thirty-two 4K spectras, sixty-four 2K spectra, ctc.
Several clocks to actuate the data router (including
one within the data rouver) are avallable to sct the
widths of the time bins. The bins of time that the
router will put data into the corresponding histogram
memory segments may be equal or divided into groups
with three different widths (a three-speed clock
implementation); they may increase in binary steps
or logarithmically. Steps are being taken to tee g
new clock {mplementation that will provide even more
timing flexibility,

Software

The software for the system {5 a menu drfven
desfpn with FORTRAN es the primary 1onpuape Ry
wiing the menu, all of the module narvimeters may he
solected, stored, and retrieved.  For example, the
nmber of channels fn vach spretram and the dwell
times may be selected.  The data acgainition may he
proprammed to start a« xoon as enabled or to start



when an external start signal is received. At the
completion of a measurement, the data are transferred
to hard or floppy disk as directed by the operator;
128K of histogram dat .equire about 6 minutes to
transfer from the histogram memories to the hard

disk (30-ms access time for the 6-Mhz IBM AT). The
storage format on the disk files for this data is
directly compatible and readable by MAESTRO (supplied
by EG&G ORTEC), which is one of the data analysis
programs that we routinely use.

Applications

We required the capability offered by this
hardware and software for three applications:

1. studying the decay of fission procducts pro-
duced by bremsstrahlung pulses from a linac,?

2. studying the tfission products produced by an
intense neutror pulse from a burst reactor,?® and
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Fig. 3. Remote system. The CAMAC crate contains a three-speed clock, ADC, data
router, eight histogram memory modules, a U-port adapter, and & serlal
highwav crace controller. The NIM bin contains electronics tror the bilsmuth
germanate scintillator on top. Many applications require a germanium detector.
The cable at the right on the U-port adapter goes to the local crate.

3. investigating the detector response when a Raferemos
radloactive source ls moved past a detector to
asslst {n the designh of better vehicle monitors. 1. C. E. Moss, "A Sophisticated Gamma-Ray Data
Acquisition System Based on an 1BM PC/XT Com-
Conclusions puter,” TEEE Trans. Nucl. Sci., Vol, N§-33, No.

1, pp. 875-879, Fcbruary (1986).
Our speclfic applications are {n .time-resolved

spectroscopy, hut the software drivers and these {deas 2. C. L. Hollas, D, A. Close, and C. E. Moss,

may be used with any CAMAC system. Because more tLhan "Analysis of Fissionable Material Using Delayed

600 kinds of CAMAC modules are available, many applica- Gamma Rays from Photofission," pressnted at the

clons are possible. T1BM AT and compatible computers Ninth Conferance on the Application of Ac-

are very famillar to most people and are vuery inexpen- celerators in Research and Industry, Denton,

sive with respect to thelr capabilities. The combina- Texas, November 10-12, 1986, to be published in

tion of an IBM AT computer and a small CAMAC system Nucl. Instr. and Meth,

offers considerable power without the complexity and

expense of a large general-purpose system. 3, C. A. Goulding, A. A. Robba, ¥. F, Atwater, C,
E. Moms, R, A, Pederson, T. ¥, Wimett, P.
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